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Abstract 
Hierarchical browsing provides a browsable summary of 
information to the users. This summary is the categorization of 
information, which enables the users to find relevant 
information. Popular bibliographic information retrieval 
software like SPIRS (Silver Platter Information Retrieval 
System), Dialog OnDisc, Proquest etc. do not support 
hierarchical browsing of database content. The work provided 
in this paper is an attempt has been made to provide a 
hierarchical browsing interface to some sample records (about 
5000) extracted from the India Business Insight Database 
(IBID). The records in the IBID have been categorized based 
on the Standard Industrial Classification (SIC) scheme, 
developed by USA government statistical agencies as a means 
to group company and industry data.  
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1 Introduction 
Classification and organization of entities, both physical and abstract, is a 
fundamental activity of human civilization. It is a part and parcel of almost every 
human endeavor. It has been studied as a subject by philosophers and scientists, 
and applied practically in everyday life.  
 
For an information scientist, classification is a specific purpose-oriented activity. It 
allows grouping and arranging of information and/or sources of information and 
provides for their retrieval and dissemination.  
 
Developments in computer and related technologies have brought in new and 
efficient methods of information retrieval. Systems can quickly search full text of 
voluminous amount of information and present them to the information seekers. 
In spite of these developments, the importance of classification and systematic 
arrangement and display of information has not diminished. That is why even 
today we have directories like Yahoo! and Open Directory Projects (ODP). Even 
very efficient and successful search engines like Google (www.google.com) 
provide directories, whereby web pages are classified and arranged systematically 
to facilitate browsing.  
 
This is an attempt to use the Standard Industrial Classification (SIC) Scheme, used 
in India Business Information Database (IBID) for hierarchical browsing of the 
records and allow a browsing interface for the database through a web browser.  
 
2 Hierarchical Browsing  
2.1  Advantages 
1. Hierarchical arrangement allows browsing by broad subject categories.  
 
2. It is most useful when a user is seeking for an overview of a topic rather than 
specific information. 
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3. It facilitates searching when the user is not very sure of the terminology or 
keywords to be used for retrieval of information. 
 
4.  With hierarchical arrangement the APUPA pattern can be followed, which 
brings together related subjects or areas of interest of the users. 
 
5.  Search Engines throw out vast number of records in the search results, which 
is not sorted in any manner. This gives the feeling of drowning in information 
and not finding what is necessary. Browsing interfaces are helpful in such 
instances. 
 
6.  Hierarchical browsing also allows a user to choose the context for his search. 
For example, a general term like ‘production’ could mean ‘Agricultural      
Production’, ‘Production Statistics’ or ‘Production Management’. 
 
2.2  Disadvantages 
1. Hierarchical browsing is more time consuming than keyword search.  
 
2. It is very difficult to obtain specific information.  
             
Fig. 1: Hierarchical structure in Yahoo! for word ‘education ’ 
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3 About India Business Insight Database (IBID)  
IBID is a business and industry database, published by Informatics India, Pvt. Ltd., 
Bangalore. This database is primarily for alerting International companies on 
Indian business. IBID compiles and consolidates information from as many as 80 
core business publications, which include 30 international sources. It covers all 
types of industry, business and market information and related areas of 
developments in Indian business and industry from both local and global 
perspectives.  IBID product information overview is given in figure 2. The various 
fields in the IBID database are shown in figure 3.   
 
 
   Feature Description 
1 Media CD-ROM and Internet 
2 Update Frequency 
Twice-a-week through E-mail and Internet; and 
quarterly cumulative updates on CD-ROM 
3 Period Covered  1993 to Current 
4 Number of Records  Over 1,85,000 
5 Records Added  1000 plus every week 
6 Sources Scanned Over 80 newspapers & magazines 
7 Indexed by 
40,000 plus organizations – 44 industry segments - 
10,000 plus products - 300 plus business concepts.  
8 System requirements 
486 or higher; DOS 3.X and above, Windows 3.X/ 95/ 
NT; CD-ROM Drive (for Stand alone) Netscape or 
Internet Explorer version 4.0 and above (Internet 
access) 
 
Fig. 2: IBID product information overview 
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Field 
Abbreviation 
Field Name Description 
AN Accession 
Number 
Unique number given to every record 
BI Business 
Information 
Abstract of the article / Full text in case of foreign 
sources 
BT Business 
Term 
(Limit field) Activity, numerical data, events and 
markets of a business or industry. Natural language 
terms used as controlled vocabulary. 70 major 
business terms used. 
CO Company (Limit field) Company/ Establishment  Master 
consists of private/public companies, covering 44 
sectors of industries; trusts/foundations; government 
establishments and departments; universities and 
institutes; professional /trade bodies/associations. 
Also lists foreign organizations, which have some 
association with these Indian establishments.  
IC Industry 
Category 
(Limit field) IBID has categorized all the products 
covered in the database into 44 industry categories. 
A search on the industry category will pull out all 
the articles pertaining to the product/service codes 
related to the industry.  
LC Line Count (Limit field, non-displayable search field) Number 
of lines in the abstract or full-text. Used to restrict 
the length of article retrieved.  
NT Nature of 
Text 
(Limit field, non-displayable search field) Indicates 
whether the article is full-text or an abstract.  
PC Product Code 
Description 
(Limit field, search field only) Products are coded 
according to Standard Industry Classification (SIC).  
PD Publication 
Date 
(Limit field) Date of publication of the 
magazine/newspaper in year-month-day format.  
PM Publication 
Month 
(Limit field, search field) Month of publication. It 
can be effectively used in combination with PY.  
PN Product Name (Limit field, search only, non-displayable field) 
Provides product names. 
PP Periodicity of 
Publication 
(Non-displayable search only field) Periodicity of 
the publication.  
PR Product 
Description 
Code 
(Non-searchable, display only field) Provides both 
product description  and its code.  
PU Publication (Limit field, search only, non-displayable field) 
Name of source.  
PY Publication 
Year 
(Limit field, non-displayable field) Four-digit year 
in which the original document was published.  
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Field 
Abbreviation 
Field Name Description 
SF Special 
Feature 
(Limit field, search only, non-displayable) Indicates 
the presence of any special feature in the abstract or 
full-text. (Eg: tables)  
SO Source (Non-searchable, display only field ) Gives  
bibliographic information regarding the record. 
TI Title Title of the article. 
   
Fig. 3: Fields in IBID 
 
4 Search and retrieval software 
Every bibliographic database is powered by search and retrieval software, which is 
a proprietary product. These retrieval software will provide various access points 
i.e. searching the database by title, author, source or any other field. For example, 
SPIRS (SilverPlatter Information Retrieval System) developed by Silver Platter, 
USA is the retrieval software used by IBID. SPIRS is available for different 
Operating platforms including DOS; WINDOWS - 3.X, NT, 9x; UNIX; 
Macintosh. WebSPIRS is used for Electronic Reference Library (ERL) compatible 
databases on the WWW. SPIRS is easy to use retrieval software and supports 
various access points but does not support viewing of records hierarchically.  
 
5 Standard industrial classification (SIC) scheme 
IBID uses SIC codes to classify its records. SIC is an enumerative scheme 
specifically designed to cover Business and Industry.  
 
Historical Background:  The Standard Industrial Classification (SIC) was 
originally developed in the 1930's, by the US Government, to classify 
establishments by the type of activity in which they are primarily engaged and to 
promote the comparability of establishment data describing various facets of the 
U.S. economy.  
 
The SIC covers the entire field of economic activities by defining industries in 
accordance with the composition and structure of the economy. The SIC system 
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provides a consistent framework for assigning descriptive industry codes to each 
establishment, as well as for the subsequent collection, tabulation, and analysis of 
economic statistics by government agencies and private research firms. Over the 
years, it was revised periodically to reflect the U.S. economy's changing industry 
composition and organization. SIC codes had major revisions in 1972 and 1987. 
The Office of Management and Budget (OMB) last updated the SIC in 1987.  
 
5.1  Structure of SIC  
 The SIC classification scheme consists of 4-digit numbers that frame 10 major 
industrial sectors, organized in a hierarchical structure as shown below.  
 
Code Level  SIC Code Example:    
Industry Sector Division Div D : Manufacturing 
Industry Sub sector  2-digit 20: Food And Kindred Products  
Industry Group  3-digit 202:  Dairy Products 
U.S. National Industry 4-digit 2022: Cheese, natural and processed 
2024: Ice cream and frozen desserts 
2026: Fluid milk 
   
5.2  Implementation of SIC for IBID  
Using SIC codes, only a broad level of classification is possible.  Informatics India 
Pvt. Ltd, the producer of IBID database, very well realized this fact and to facilitate 
in-depth classification, they have extended the four-digit SIC code to a ten-digit 
code. The first four digits of this modified scheme confirm to the SIC scheme. 
Digit five through ten are unique to IBID. The two examples given below illustrate 
the classification of products using SIC and the extended SIC devised and 
implemented by Informatics for IBID.   
Example:  280000.000  -  Chemicals and allied products 
283000.000  -  Drugs and Pharmaceuticals  
283300.000  -  Medicinal Chemicals and Botanical Products  
283392.000  -  Bulk Drugs (not available in the SIC) 
283392.001  -  Paracetamol (not available in the SIC)  
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6 Implementation methodology 
IBID records are classified based on extended SIC scheme. SPIRS is the retrieval 
system used with IBID. Since the records in IBID are classified, it is quiet possible 
to display the records in a hierarchical manner. However SPIRS is yet to 
implement this feature of displaying records in a hierarchical manner. 
 
We have been able to display the IBID records hierarchically by porting the 
records extracted from IBID into Microsoft Access database. Some sample records 
(about 5000) are extracted for the IBID. Figure 4 shows  a sample record. These 
records are then imported into a Microsoft Access database. This database has 
three tables.  
 
 
 
 
 
 
 
 
  Fig. 4: A sample IBID record in IBID 
 
 
 
 
 
Fig. 5: A sample IBID record after conversion 
The structure of the sample records does not facilitate importing the records into 
the database straight away. Using a program written in ‘C’ programming language, 
the records are converted into a format, which will facilitate in importing them into 
TI -  Title: STUDY ESTABLISHES FEASIBILITY OF INTERNATIONAL AIRPORT 
BI -  Business Information:  
      A feasibility study regarding the setting up of an international airport 
      at  Bangalore has been  undertaken  by SH and E of United Kingdom. The  
      Karnataka  State  Investment  and  Industrial  Development  Corporation 
      (KSIIDC) commissioned  the study in Dec 1999. The study will assess the 
      aircraft  capacity  and  peak  hour  passenger  traffic  at the proposed 
      airport.   With   the   project   being   found  feasible,  after  minor 
      modifications the study report will be released for perusal to the seven 
      bidders along with the Reference for Proposal (RFP) document towards the  
      end of Mar 2000. (ar)(vr) 
SO -  Source: The Times of India. Mar 16, 2000; pg 20 
PR -  Product Name-Code: Airports-458026.000 
STUDY ESTABLISHES FEASIBILITY OF INTERNATIONAL AIRPORT|  
      A feasibility study regarding the setting up of an international airport at Bangalore has 
been undertaken by SH and E of United Kingdom. The Karnataka State Investment and 
Industrial Development Corporation (KSIIDC) commissioned the study in Dec 1999. The 
study will assess the aircraft capacity and peak hour passenger traffic at the proposed airport.  
With the project being found feasible, after minor modifications the study report will be 
released for perusal to the seven bidders along with the Reference for Proposal (RFP) 
document towards the end of Mar 2000. (ar)(vr)| 
The Times of India. Mar 16, 2000; pg 20| 
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the IBID table of Microsoft Access database. Figure 5 shows the sample record 
after conversion. 
 
The structure of the database table (Table 1: IBID), which holds the sample 
records, is shown in figure 6. The database is queried to extract only the PR field, 
which contains SIC codes along with descrip tion. These records are saved in a file. 
Using another ‘C’ program, only the SIC codes are extracted and saved in another 
file. These SIC codes are then are imported to the second table (Table 2: PR). The 
structure of this table is given in Figure 7. The third table (Table 3: SIC) contains 
the complete SIC scheme, which has been downloaded from the site URL: 
http://www.smartbiz.com/sbs/arts/sbs80.htm. Figure 8 shows the structure of this 
table.  
 
Field Name Data Type Description 
Number Integer Integer Number 
Title Text (255 chars) Title of the article 
Abstract Memo Abstract 
Source Text (100 chars) Source of the Article 
PR Memo Pr-SIC :code-description 
Sic  Text (255 chars) SIC codes assigned to the article 
 
Fig. 6: Table 1: IBID 
 
Field Name Data Type Description 
PR_No Text (255 chars) SIC codes assigned to the article 
 
Fig. 7: Table 2: PR 
 
Field Name Data Type Description 
Number Integer Auto Number 
Classno Text (10) Standard Class Numer 
Subject Text (200) Subject headings 
Level Long Integer  Level of the Class number 
 
Fig. 8: Table 3: SIC 
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The database can now be queried and the records can be retrieved using the 
standard Structured Query Language (SQL) commands on a stand-alone system. 
This database is very easily published on the web and appropriate HTML forms are 
designed, which will facilitate in searching the database through the forms. The 
great advantage here is that the person using the database need not to be familiar 
with SQL commands. To publish MS Access database on the Web a Data Source 
Name (DSN) is created.  DSN is an easy way to assign useful and easily 
rememberable names to data sources. DSN can be easily set up in Windows 9x or 
Windows NT from Open Database Connectivity (ODBC) control panel. The 
respective ODBC driver software should be available. ODBC is an Application 
Programming Interface (API) that allows for data extraction from a database 
through a unified service. In order to access various databases like Microsoft 
Access, dBase or Foxpro, ODBC drivers should be installed and a DSN must be 
configured to access a particular database.  
 
Next Active Server Pages (ASP) scripts are written to query the database and 
display the results on a web browser. ASP is mixture of HTML and scripts. ASP is 
a server side scripting language used for displaying dynamic data on the Web. The 
script part of ASP will have the requisite commands to query and display the 
records from the database. A web server with ASP engine is required to run ASP 
scripts. The scripting language can be VBScript or Jscript. For the purpose of the 
work reported in this paper, we have used VBScript. The following box lists the 
system specification.  
 
 
 
 
 
 
 
Operating System  : Windows 95 
Web Sever Software : Personal Web Server with ASP engine 
      Scripting Language : ASP with VBScripts 
      RDBMS   : Microsoft Access 
      Authoring Tool                  : HTML 
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7 Conclusion 
The hierarchical browsing system built in this manner allows: 
1. Keyword search Interface: This will display all those records where the 
keywords occur in the subject headings. It also allows for further browsing of 
the sub levels. 
 
Fig. 9: Search Interface of IBID database 
 
2. Browse Interface: Through this interface one can browse the database from the 
topmost level i.e. in the ascending order of the class numbers.  
          
Fig. 10: Results of a search 
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Fig. 11: Browse Interface of the IBID database 
 
3. View Records: At whatever level of searching or browsing, if one or more 
records are found, the system allows for the viewing of these records. There are 
three options to view the records: (i) Title (ii) Title and Source (iii) Full record.  
 
         
Fig. 12: An interface to view records retrieved through the search 
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There are however certain limitations that the System has: 
1. The keywords should be present in the subject headings for the search 
interface. A single subject heading assigned to the class may not represent the 
full coverage and scope of that particular class.  
Alternatively another field containing keywords that describe the coverage of 
the class more accurately can be added to the table and this field can be 
searched. 
 
2. Not more than four levels can be browsed using this system.  
However, browsing of further levels can be incorporated into the system if the 
classification system for all levels is available and with some modifications to 
the ASP scripts. 
 
Future Development: An attempt has been made to retrieve and display 
documents in a hierarchical manner using class numbers assigned to the records in 
the IBID database.  
 
It would be an interesting exercise to see if similar kind of hierarchical browsing 
could be done using CDS/ISIS or WINISIS. CDS/ISIS being a specialized 
software for managing bibliographic information, the retrieval would be much 
more efficient. 
 
SIC is an enumerative scheme of classification and uses only numeric digits for 
notation. It would be possible to see if documents classified by other types of 
classification schemes like the analytico-synthetic schemes could be retrieved in a 
similar manner.  
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